Abstract-We study the quantum corrections to the conductivity (magnetoresistance) for semiconductors with various structures at different temperatures. We show that the exact analytical expression derived in our previous paper 
I. INTRODUCTION
Quantum transport phenomena and magnetotransport in a two dimensional electron gas (2DEG) have been subject of interest for scores of years. The quantum correction to Drude conductivity in disordered metals and doped semiconductors has been most intensively studied for three decades. The quantum correction to conductivity arises from interference of electron waves propagating in opposite directions along closed paths. The negative magnetoresistance induced by the suppression of the quantum interference correction by magnetic field is a manifestation of weak localization. It gives a simple analytical expression for quantum correction to conductivity. An approximate expression for magnetic field dependence of magnetoresistance has been given by Hikami et.al., [2] The value of prefactor is equal to unity in non-interacting case. "(1)" has been used by Physicists to analyze experimental data and determine the temperature dependence of phase breaking time or length through the fitting of experimental curves [3, 4, 5] . A more exact expression has been derived by Alavi and Rouhani using quantum groups [1] different conditions. In" (2)", and and in "(1)" and have been used as fitting parameters. In " (2)", N ranges from 3 to 900. In figure. (1), is plotted against magnetic field for above mentioned heterostructure with as quantum well, by Sn, for three temperatures. The gate voltage is and = 17.9. As it is clear from figure. (1), "(2)" is in better agreement than "(1)" with experimental data, specially in low temperatures where the quantum correction manifest itself more clear. (1) In order to give an expression for conductivity correction in a magnetic field, we introduce the distribution of closed random paths of area [9] such that gives the probability density of return after N collisions following a trajectory which enclosed the area in the range (A,A + dA) , this gives [1] : (18) we see that the expression in the bracket is nothing but the Green function. Now, we introduce the operator T as follows:
where V is the interaction potential. By iteration we have: Semiconductors are tremendously important in electronic technology and play a key role in our daily lives. They are used in everything from greeting cards to satellites and form the basis of all modern electronics. In much the same way as energy enabled the industrial revolution, semiconductors enabled the technology revolution. In order to sustain these advancements, however we need to develop theoretical basis as well as experimental techniques of semiconductors. In this paper we present a new equation for quantum corrections to conductivity for semiconductors with various structures. Conductivity corrections increase with decreasing temperature and / or increasing disorder, which the low temperature transport in 2D systems is largely determined by them. At low temperatures and / or high disorders the Hikami expression is not in good agreement with experiments but Alavi-Rouhani expression in both high and low temperatures is in good agreement with experiment. On the other hand from theoretical point of view Alavi-Rouhani expression establishes a powerful and rich basis for study of quantum corrections to conductivity. It relates the quantum corrections to the conductivity to the trace of Green function made by generator of 2 q Su algebra, so the quantum corrections to the conductivity can be express as a sum of an infinite number of Feynman diagrams exactly in the same way as quantum field theory.
